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Introduction
Deficits in neuropsychological functioning are commonly seen
sequelae following head injury. Since some of these deficits are
subtle, those sustained in early childhood may not become
apparent until those skills are called upon in later life. Often,
these deficits manifest as behavioural and/or adjustment prob-
lems at school or work. The absolute lack of paediatric special-
ized psychomotor and speech therapy in hospitals along the
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East Coast of West Malaysia creates a situation where families,
mostly poorly educated, administer their own therapy for
children who have suffered head injury based on traditional
beliefs and methods. Neuropsychological deficits due to head
injury can manifest as memory and attention deficits, which
can have significant impact on a child’s scholastic performance.
Although some deficits may resolve over time, certain others
require a longer period, and a few may last for sufficiently long
periods of time to influence a child’s normal development.1
Jafri Malin Abdullah, Narasappa Kumaraswamy,1 Naziah Awang, Mazira Mohamad Ghazali and
Mohd Rusli Abdullah,2  Departments of Neurosciences, 1Psychiatry, and 2Public Health, School of Medical Sciences and
Hospital Universiti Sains Malaysia, Kelantan, Malaysia.
OBJECTIVE: To use data from a prospective, longitudinal study to determine whether psychomotor functions
improve spontaneously during the first year following paediatric traumatic brain injury without modern
rehabilitation facilities in a rural area of Malaysia.
METHODS: Thirty-six paediatric patients who were referred for neurosurgical management for mild to severe
head injuries were studied over a period of 2 years. No patients had orthopaedic or surgical trauma. Assessment
of patients occurred at 3, 6 and 12 months, and patients were subjected to the Bender Gestalt Test, Weschler
Intelligence Scale for Children–Revised and subtests from the Weschler Preschool and Primary Scale of Intelligence.
None of the patients received professional rehabilitation due to a lack of facilities; only traditional treatment was
given during this period.
RESULTS: There were no significant changes in any of the parameters, except for integration error, after a period
of 1 year. Cognitive function improved in 30% of patients after 1 year of follow-up. Despite an increased
relationship of the caregiver to the patient in the first year of trauma, there was no general improvement when
compared to the Western literature.
CONCLUSION: A lack of modern resources in the community, a low general practitioner to patient ratio, and
no inpatient or outpatient rehabilitation services do not lead to spontaneous improvement in the psychomotor
condition of our patients despite good interfamily support. These are important findings for the future
restructuring of the psychological service in Malaysia. [Asian J Surg 2005;28(3):163–7]
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The present study was conducted to explore the nature
and progression of neuropsychological deficits over a period
of 1 year in children with head injury who did not receive
any hospital psychomotor rehabilitation due to the non-
availability of these services.
Patients and methods
Thirty-six Malay children admitted to Hospital Universiti
Sains Malaysia with head injury between 1998 and 2000 were
included in the present study. These children had all been
involved in road traffic accidents, but had no extracranial
injuries and no history of premorbid hearing dysfunction.
Children who presented to the Accident and Emergency De-
partment with fixed and dilated pupils or severe hypotension
and hypoxia for more than 30 minutes were excluded.
The severity of head injury was assessed using the paediat-
ric Glasgow Coma Scale (GCS) at the time of admission.2,3 The
patients were classified into three groups based on GCS scores:
mild (GCS score, 13–15); moderate (GCS score, 9–12); and
severe head injury (GCS score, 3–8). Neuropsychological func-
tions were assessed using a battery of neuropsychological tests
at 3 months and 1 year post-injury. The tests administered
included the Bender Gestalt Test (BGT),4,5 Wechsler Intelli-
gence Scale for Children–Revised (WISC-R),6 as well as picture
completion (to assess accuracy of perception), block design (to
assess problem solving skills) and object assembly (to measure
psychomotor behaviour) subtests from the Weschler Preschool
and Primary Scale of Intelligence.7
The BGT is a picture-copying task in which subjects are
required to copy geometric designs, and is a useful tool to
measure visuomotor perception. The designs were scored for
errors in reproduction. In this study, the Koppitz method was
used to score the designs according to six parameters: rota-
tion, angulation, integration, perseveration, distortion and
disproportion. The scoring was based on the presence (scored
as 1) or absence (scored as 0) of errors with regard to each of the
six parameters.
All assessments were done by the same psychologist and
scientific officer who had already translated the BGT, WISC-R
and other subtests into Bahasa Malaysia, and these tests were
validated according to standard protocols prior to the start of
assessment.8 Ethical approval was given for a duration of 12
months by the Research and Development Committee of
Universiti Sains Malaysia. All patients were reimbursed for any
expenses incurred over the course of this study.
The Glasgow outcome score with focal neurological defi-
cits were specified into two groups: good, where good and
moderate recovery and mild neurological deficits are present;
and poor, where the child is severely disabled and/or in a
resistant vegetative state and demonstrates definite dysfunc-
tional neurological deficits such as visual disturbances, hemi-
plegia or epilepsy.
Multivariate statistical analysis was performed using SPSS
version 10.0 for windows (SPSS Inc, Chicago, IL, USA).
Results
At the end of the study period, 36 paediatric patients had
undergone the various psychological tests to determine the
effect of trauma on their recovery. The mean age was 9.0 ( 2.3
years (range, 6–12 years); 21 (58.3%) were preschool children
(< 6 years old); 33 (91.7%) had severe head injury and three
(8.3%) had mild or moderate head injury. All patients were
from low socioeconomic-class families (monthly income
< US$100) where both parents had a maximum educational
level of form 5, secondary school (16 years). Radiological
classifications on computed tomography were as follows:
33 patients with severe head injury had a Marshall diffuse head
injury score9 of 3, while three patients with mild or moderate
head injury had a Marshall score of 2. All patients had ex-
tended family members who were involved in their rehabi-
litation, i.e. both grandparents who assisted in home-based
physiotherapy (talking to the patient with the help of primary
school books, stimulation by radio and body massage at
least 3 times a week). All resided outside the 50 km radius of
Hospital Universiti Sains Malaysia, where the ratio of general
practitioners to patients is 1:4,000; the presence of paediatric
psychologists is non-existent in these areas.
Attempts to administer all of the psychological tests in the
ward (initial assessments) during the recovery phase proved to
be fruitless as the patients were neither capable of doing the
tests nor able to follow instructions. Therefore, only the sever-
ity of head injury was assessed on admission based on the GCS.
Since there were only a few patients who belonged to the
category of mild head injury, they were grouped together with
the moderate head injury group.
Table 1 shows the nature of deficits seen among patients at
the 3- and 12-month follow-ups. A large proportion of chil-
dren (44.4–69.4%) had deficits as measured by the various
parameters of the BGT at the 3-month follow-up. Twenty-two
(61.1%) patients had rotation error at 3 months, but this had
decreased to 19 (52.8%) patients at 12 months. This reduction
was attributed to five patients who had rotation error at 3
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months recovering by the 12-month follow-up, in contrast to
two patients with the opposite result. The same trend was also
observed with regard to angulation error, where the number of
patients dropped from 25 at the 3-month follow-up to 24 at 12
months. This reduction was attributed to four patients who
had angulation error at 3 months but who improved by the 12-
month follow-up, in contrast to 3 patients who did not have
angulation error at 3 months but did at 12 months. Improve-
ment in integration error was the most remarkable: of the 24
patients who were found to have integration error at 3 months,
only 10 were found to have it at 12 months. There was little
improvement with regard to perseveration and distortion
errors at 12 months compared to 3 months. Less than half of
patients (44.4%) had disproportion error at the 3-month fol-
low-up, which was further reduced to 38.9% at 12 months.
None of the patients could perform the WISC-R tests at the
initial assessment as they recovered from their injuries in the
ward. The first assessment results were, therefore, from the
assessments made during follow-up 3 months after injury.
Patients may score a maximum of 26 points in the picture
completion test. A patient who scores * 13 is considered to
have satisfactorily passed the test, while those who score ) 12
are considered to have failed the test. At the 6-month follow-
up, only three (8.3%) patients passed the test. At the 12-month
follow-up, an improvement was seen where almost 30% of
patients passed.
The maximum score for the block design test is 20, with a
passing score of 10. At the 3-month follow-up, only 8% of
patients managed to score 10 or more; this improved to 11% at
12 months. Twenty (55.6%) patients had similar test results at
the 3- and 12-month follow-ups, while 12 (33.3%) showed an
improvement as indicated by an increase in scores (of 2–10
points), but four (11.1%) patients performed worse at 12 than
at 3 months (Table 2).
The performance of patients in the object assembly test
was also very poor. At the 3-month follow-up, all except one
patient failed the test. The scores improved at the 12-month
follow-up, and four (11.1%) patients managed to score above
the cut-off point.
The final Glasgow outcome score was divided into good
(good and moderate recovery) and poor (severely disabled and
resistant vegetative state); 27 (75%) patients had moderate
outcomes with abnormal tests and nine (25%) had no recovery
whatsoever. There was no death in this series.
Univariate analysis
All the parameters were tested to determine if they were asso-
ciated with the severity of head injury as denoted by the GCS.
Table 1. Test errors in 36 paediatric patients at 3 months and 12 months after head injury
Test Test outcome 3-month follow-up, n (%) 12-month follow-up, n (%)
BGT Rotation error 22 (61.1) 19 (52.8)
Angulation error 25 (69.4) 24 (66.7)
Integration error 24 (66.7) 10 (27.8)
Perseveration error 22 (61.1) 21 (58.3)
Distortion error 25 (69.4) 24 (66.7)
Disproportion error 16 (44.4) 04 (38.9)
WISC-R Picture completion error (respondents who scored > 13) 3 (8.3) 10 (27.8)
Block design (respondents who scored > 10) 3 (8.3) 04 (11.1)
Object assembly (respondents who scored > 16) 1 (2.8) 04 (11.1)
BGT = Bender Gestalt Test; WISC-R = Weschler Intelligence Scale for Children–Revised.
Table 2. Patients’ psychological and cognitive function test
results at the 12-month compared to the 3-month follow-up
Errors present or score obtained
Test variable No change Improved Worse
n (%) n (%) n (%)
Rotation 29 (80.5) 5 (13.9) 2 (5.6)0
Angulation 29 (80.5) 4 (11.1) 3 (8.3)0
Integration 17 (47.2) 17 (47.2) 2 (5.6)0
Perseveration 27 (75.0) 5 (13.9) 4 (11.1)
Distortion 29 (80.5) 4 (11.1) 3 (8.3)0
Disproportion 30 (83.3) 4 (11.1) 2 (5.6)0
Picture completion 12 (33.3) 18 (50.0) 2 (5.6)0
Block design 20 (55.6) 12 (33.3) 4 (11.1)
Object assembly 20 (55.6) 12 (33.3) 4 (11.1)
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As shown in Tables 3 and 4, the presence of errors were not
associated with the severity of head injury.
Another objective of this study was to look at cognitive
function deficit in patients following traumatic brain injury.
The results of the three subtests conducted, i.e. picture
completion, block design and object assembly, showed that
the majority of patients had cognitive function deficit. As for
the other parameters, patient-performance in these three
subtests were not related to the severity of injury.
One interesting trend (though not statistically significant)
was that four out of the six tests conducted showed that none
of the patients with severe head injury passed the cognitive
function tests. Even in the moderate injury group, less than
20% passed the cognitive function tests.
There was no difference between preschool (< 6 years old)
and non-preschool (7–12 years old) children in the severe head
injury group in terms of cognitive improvement.
Multivariate analysis
As all the univariate analyses showed that no parameter was
significantly associated with the severity of head injury,
multivariate analysis was not performed.
Discussion
The present study indicates the nature of deficits among low
socioeconomic-class children with head injury who live in an
area with no professional rehabilitation services. It throws
light on the subtle deficits among children who have suffered
head injury; moreover, it also indicates that neuropsycho-
logical sequelae persist over a period of time. This study
highlights the need for cognitive rehabilitation programmes
in many South East Asian countries to address the persisting
neuropsychological deficits in patients who do not receive
proper care. Such an approach would help children improve
on their post-traumatic sequelae which, in turn, would help
them achieve near normal development of cognitive functions.
The lack of supporting facilities, especially in the area of
rehabilitation, in rural North East Malaysia confirmed that
poor paramedical and medical support slows down the recov-
ery of children with head injury. While there was no compara-
tive analysis with age-matched normal subjects in this study, it
follows many stand-alone psychological research studies with-
out controls.10–14 This study is not comparable with other
published data15–18 and differs from data from developed
countries where basic support facilities are adequate for psy-
chomotor rehabilitation.18–23 This study also shows the fail-
ure of attempts by all 36 families to improve the psychomotor
status of their head-injured children by traditional means. A
strong belief in traditional medicine also prevents basic medi-
cal care of these patients after their injury.24,25 A similar study
conducted in an urban city on the West Coast of Peninsular
Malaysia, where better psychological facilities are available,
showed better results.26 Our initial assessment on admission
showed that most children were uncooperative and, thus,
comparisons of trends on post-injury recovery in the first 3
months could not be made. Other similar paediatric head
injury studies did not assess their patients on admission but at
3–6 months later.11,27
Our univariate analyses showed minimal improvement in
cognitive functions even after 12 months in all groups of head-
injured children, and there was no relationship to the degree of
brain trauma. Social deprivation and poor functioning fami-
Table 3. Association between the outcome of psychological and
cognitive tests and the severity of head injury (based on the
Glasgow Coma Scale) at 3 and 12 months of follow-up
Severity of head injury, n (%)*
Test outcome
Moderate Severe
p†
Rotation error 12 (57.1) 07 (46.7) 0.535
Angulation error 14 (66.7) 11 (73.3) 0.669
Integration error 14 (66.7) 10 (66.7) 1.000
Perseveration error 11 (52.4) 11 (73.3) 0.204
Disproportion error 15 (71.4) 10 (66.7) 0.760
Picture completion test 03 (14.3) 0 (0).7 0.126
Block design test 03 (14.3) 0 (0).7 0.126
Object assembly test 01 (4.8)0 0 (0).7 0.391
*Of respondents in the severe head injury group; †Chi-squared test.
Table 4. Association between the outcome of psychological and
cognitive tests and the severity of head injury (based on the
Glasgow Coma Scale) at 1-year follow-up
Severity of head injury, n (%)*
Test outcome
Moderate Severe
p†
Angulation error 15 (71.4) 9 (60.0) 0.473
Integration error 07 (33.3) 3 (20.0) 0.379
Perseveration error 13 (61.9) 8 (53.3) 0.607
Disproportion error 15 (71.4) 9 (60.6) 0.473
Picture completion test 05 (23.8) 5 (33.3) 0.529
Block design test 04 (19.0) 0 (0).30 0.073
Object assembly test 03 (14.3) 1 (6.7)0 0.473
*Of respondents in the severe head injury group; †Chi-squared test.
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lies were associated with poor outcome in North American
and European studies.10,28 However, our study showed that
despite positive family support, improvements were still lack-
ing in these children without proper professional help. Spon-
taneous improvements were seen in some parameters after 3
months, similar to other reports.13,27–29 We hope that with this
information, improvement in cognitive, motor and sensory
rehabilitation services can be achieved in the 9th Malaysian
Plan from 2005 to 2010. More paramedical courses for paedi-
atric physiotherapists, rehabilitation specialists and psycho-
motor therapists, as well as speech therapist degree courses,
could be started in a developing country like Malaysia, setting
an example for other developing countries in South East Asia.
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